Flow cytometry study of cell cycle, apoptosis and drug resistance in acute leukemia.
The response to therapy of leukemic cells is largely determined by their capacity of proliferation and apoptosis in presence of the administered drugs. We describe here the main markers used in flow cytometry (FCM) and involved in the assessment of cell cycle parameters: single labeling by Propidium Iodide (PI) and double labeling anti-Bromodeoxyuridine (BrdUrd)/PI which, both in vitro and in vivo, gives cell percentages in the different cell cycle phases. The markers of cell cycle progression can be divided into proliferation markers such as PCNA (proliferating cell nuclear antigen) or Ki-67 and cell cycle progression markers. The latter, which are the core of the cell cycle machinery, are molecules recently characterized (Cyclins, CDKs (cell dependent kinases), CDIs (cyclin-dependent kinase inhibitors)) and their cell expression can be analyzed using FCM. FCM is also one of the best means to detect and quantitate apoptotic cells. Several techniques are described: Nuclear labeling using Hoechst 33342: mitochondrial labeling using DiOC6(3): detection of DNA fragmentation using 1) labeling of fixed and permeabilized cells with a DNA marker or 2) labeling of the free 3' DNA ends using incorporation of labeled deoxynucleotides; detection in apoptotic cells (Bcl-2, Fas, phospholipids...). At last, we analyzed flow cytometry methods to study the cell resistance to Ara-C and anthracyclins. In combination with cell kinetic studies and detection of apoptotic cells, they should increase the efficiency of the acute leukemia treatment.